Galactose-dependent expression of the recombinant Ca2(+)-binding photoprotein aequorin in yeast.
Aequorin is a Ca2(+)-binding protein that emits light upon reacting with Ca2+ and has been used as a probe for monitoring changes in the intracellular free Ca2+ concentration, [Ca2+]i. The protein consists of three components: apoaequorin (apoprotein), molecular oxygen and a chromophore. The present study was designed to conditionally express the apoaequorin cDNA of the jellyfish Aequorea victoria under the control of the GAL1 promoter in the yeast Saccharomyces cerevisiae and to investigate whether apoaequorin can be accumulated in high enough concentration in the cells to detect a Ca2+ signal in vitro. The results showed that the cells accumulated sufficient amounts of recombinant apoaequorin when incubated in the galactose-based medium and that the protein was active and not toxic to the cells, suggesting that the recombinant apoaequorin may be applicable to monitoring changes in [Ca2+]i in intact yeast cells.